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BCCCOWIHMH H2yHHO-MCCJlcaoaaTCJIbCKMH HMCTHTyT no KpCfUl€MMK> 

CKB3*HH n 6ypoBMM paCTBopaM; 




(54) yCTKOACTBO iUlfl PEMOHTA OBCAHHMX KOJIOHH 



H306pCTCHHC OTHOCMICil K yCTpOHCTBaM, npH- 

MCKfleMUM npn yciraHOBKC npojKMtHO- ro4>pHpo- 
bshhux cnacnapeu id Mcrajwinccxax ipy6 
b o6cajroot; kojiohhax He4>THHMX, raxmtix a 

BOflKHMX CKBaXHH C UCJIblO BOCCTaHOBJICHH* 

rcpMCTHWOcrii' crenoK ico/iohh. 5 

H3BtC1BO yCTpOMCTBO AJTfl yCTaHOBKM Mdan- 

mnecxKX nnacrwpcH, cor^pramcc mhohhchhwh 
xhokoctuo anacriHHNii cocya. cnyacaeMWM 
k Mcciy noBpoKHCHH» ko/iohhw hi ipoce. Ha |0 

DOBCpXHOCTH 6aJUlOH3 cnei0taJItHUMH 

mm KpcnHTca MCTannmrecKHii ro<J>pB po b3Hhmm 
nracTups. BnyrpH anacnnHoro cocyoa bxha- 

KOCT* nOMOTCH B3pblBH0H 3ap*fl C DHCICTpO- 

ncTOHaiopoM. PacuuipcHMC nnacnap* b kojioh- ■ f $ 
hc ocywccrinacTca; npM B3puBc 3ap«»?I11i^^ 
Ochobhmm HenocrancoM TToro yapoftcTBa «b- 
/were* TpynHOCib acmtiokchhh paaHOMcpHoro 
pacniHpcHiw w njiacmp* no bccm arame. 

HaM6oncc:6jiK3icKM no tcxhhvckom cyiiowc-^ 20 
th h jxociKracMOMy peoynnary k npowaracMO- a 
My HBnxeic* ydpoHCTBo zuih pcMoma o6caA- 
hnx Konoim, conepttamee nonyio unamy c 
ynopoM, 4>opMHpyioniyio ynpyryio ronoBicy, 



accciKMH KOHyonyaHCOH u ycraHOBJicHHbifi H *3|^? 

UTTiHTC MOKHy ynOjlOM H KOHyCOM-ljyaHCOHOM^'vr 

npowxiHo. ro^pHposaHHbifi : *nnacTMpii^I2|. y 
HeoocraTKOM mBecTMoro ycrpbficTBa .*bjw-^ ^. 
trrc* to, qio xecTKMM KOHyc-nya«coH npeniia : |^! 
pKienbHoro paaincpcKHa npoflonuio-ro^pMpoBaH-^ 
Horo anacrapa buhojihch c rnaiucofl 6oKoaofl ^ : 
nOBCpXHOCTbR). TaxoH KOHyc npH pacuiMpcHHH 
.biuahh nnacTbipa coaoaer o6paiHbiM ncpcniG 
MCTanna- B pcoynwaTC Kaxnw K3 Bnajum o6- 
pajycT ABOMMbie HeAOpKMMbi luiacTbipa k kojioh- 

HC JIpyniM HCflDCiaTKOM yCTpOHCTBt *^«2gjg^' 

bo3MOxhoct¥" 3axjiHHHBan>w KOHy^nya^Ka^^ 
d o^cajmoif ^coJiOHHC K>3a HC3Hawdi«oAtp^ 

HMX04 MC3K«y v HXjJUaMCTpaMM. 

K3«CTBa ^MOHlfa^S! nOBMUlCHHC HanwojocTi 
cro nyrcM bckjuoviuw MxnHHMBaHKa b pe^; 
MOHTHpycMOH KOJioHHC KOHyca-nya^Ha.J 

Ucnk flocTHratTca;icM; i - «rTo B^yc^Mcro^ 
win pevomtt^ 

nojiyw unaHry c ynopoM, <J>opMHpyiomy» yn- 
pyryio ronoBicy, acccTKMM ■ Konyc- nyaHCOH m ^ 
ycraHOBJiCKHMH Ha unanrc MC^wiy y no ^ % *j^g) 



a 




BEST AVAILABLE COPY 



3 *' *«i90J8 4 

KOMycoM- nysiicoHOM npononwa-r^pHpooaKHMH a npouccc pacm-penu. BnaiiMH 

uZu* Ko^-ny^coH BtinonHCH c npoao*. = , 

iHMMH*K3H3BK3MH, HMCWU1HMH IICpCMCHHblM pa- KSHaBOK B03p3CT3CT W» .» ». 



s^TMjwi;* Ha r <jwr. 6 - KOiiyc-nyaHCOH.s pwpcx _ ; VynpyroM v <J>opMHpy»iueH ronoBKOH* 1 

ycr"po«CTBO xuia pcMOHia o6caiibii|ipyp; »• v is '■• f f^> 3 KcnepHMeHxajibHo yciaHOBJicHOf^^ro^ J^P^.K^^^^ 
flcpKHT 4>opMMpyK)njyio yripyryioVroijoBKy^!,^ noiucMa o6pa3yiomeH KaHaBOK^/KOHyca-nyaH-; 
•^irwiifi/KOHyc-nyaiicoH 2. H ; nonyio|unaHry 3. coHa " 2 * < 3iia < B!Tcnwto Brnwei Ha .Knecroo ; paouH- • ;, , 
^Ci^ciacTca ycTpoHcrBO b cKBaxcHHy^KlMecTy . L -^pcHi W -nJiacTt>ipji-M occboc ycwiHe npoxoKAc-^^- 
HapyuicHHK ko no in ib 1 na Hacociio-KOMnpeccop- HHH KO „yca-nyaHCOHa. Yron nba*eMa oopasyio- 

„ MX nnn 6ypHBMibi.t xpyoax 4 bmcctc VMCiaji- 20 ^ MCHC e 35° hc Aaer nhm aaei HCiHaHHTcnir v 



jihmcckhm nnacTbipeM 5. KOiopwA oohhm;koh- 
iiom onnpaeTcn ira KOHyc-nyancoH 2, a ot oce- 
Boro ncpeMCiiiciiHH BBcpx yncpxcHBacTCH yno- 

' poM 6. /•; .*• 

•v )Kcctkhh Konyc-nyaHcoH 2 npencTaBJiaeT 00- 

: 60M yCCVHHWH KOHyC (<J)Hf. 6), Ha.feKOBOH 



hoc yBCJiMHCHHe npoxoAHoro 0HaMCTpa,njiacTbi- 
p* t a yron nom>eMa o6pa3ywmcH Gonee 40 
seact k 3HawcjibHOMy yBCJiHMeHHio Heo6xoxm- 
mmx occbmx ycHJiMH an* npoxoacaeHHH KOHyca- 
25 nyaHCOHa h yxywucHMio KanecTBa pacuwpcHHB. 



^oc.a WW «m..H 9-12°. yBe^HMHeaercH fl o 35- , 0 anwerp yaenH^Baerc- no °™™e.noo K m 
40° y eonwucro ochob3Hh» KOHyca. Pawyc Merpy KOHyca Ha 6-7 mm b 146 «»8-9«« 

KaH3BOK ncpcMCHiiwH. V Mcuuero ocHOBaHHA ooca^x xpyoax. 3xo "o~x cootb«^ch 

b^ipchhhh KoLiyp nnacrup*. oh ^BeHlpaw. ^MH^n^u.o-n^pHpoBaKHMX ^owpeH a , . 
y^LaHH n^acrLpH. a oareM f y B enH^acTc». '^-^ Hane^ocib hx pa6oTU,n P - 
HanpHMcp, ann KOH>'ca-nyaHCOHa, npHMeiwcMO- 



3HaWTj noBUCHTk HajioKHocib Via pa6oTU? npM 
pacumpcHHH nnacrwpH rnajucHM KOHycoM c . 
yrnoM nozn>CMa o6paoyKnueH b 9-12^, Kax 



ro juw PCMOirra. 146 mm o6cajxHWX^ kojiohh, . 7 . , 

paawyc K3HaB0IC y MCHbicro"~OCHOB3HilB^(^^^^ * 310 , npHUJITO B npOTOTHTie, npOXOHHOH flMBMCip 



coot BCTCTBy cr OHaMCTpy KOHyca- nyaHCOHa. 

OopMyJia H306pCTCHHH 



yCTpOHCTBO flJIH peMOHTa OOCajIHMX KOHOHH,. 

coaep3Kamcc nonyw iinaHry c ynopoM, 4>o P mh- 
pyiomyw ynpyryio rojioBKy, jkcctkhh KOHyc- 
i nyancoH h ycraHOB/icHHWH na .urraHre MC«ny 



COCTaBJWCT 11 MM. B CptflHeM CCTCHHH : (4>Hr.4) 

16 mm, y 6oJibuuero ocnoBaHH* KOHyca ^ 

28 MM (4>HT. 5)» - 

YcTaHOBKa nnacrbip* » ko^ohhc o6cajXHWx 
xpy6 ocyiaccTBJiBCTca nyrcM n oot am BaHKH 
pc3 Hero mccTKon) KOHyca nyaHcoHa 2 '* 4>op- 
MHpywmcH ronoBKH 1 (4>hi\ 2). 4J 

B Haqajic, b 6e3onopHOM .(4>«r. 3) H lacnw- 

noif a 9-12° r*Hr 6). BnaflHHM nnacrupji 5 nyieM HCKjnoqeinw aaKJuwiwaHiw ^ 

„ ™ muwnmT KMaBKaM ko- ., :pyeM0ii KWiOHHe Konyca-nyaHcoHa, nocneflHUH 

ct Rc<t>opMauMH BnajXHH GnaronapH ncpeMeHHo- 
My pajiHycy 7 b*^ bdcmji Hflei no Ayrc (<J>ht3- 
^) 6c3 o6parHoro ncpcruoa Meianna, «no h 
npeaoiBpaniacT o6pa30B3HMC neflomHMOB. 3aicM 



55 ot MeHbiucro ochob3Hhh KOHyca k boJibUicMy. i 
npH 3tom BbicTynw njiacTbipB coBMemcHti c % 
— npoAO/ibHbiMH KaHaBKaMH KOHyca-nyaHCOHa, a 
• yron HawioHa o6pa3ywmcH KaHaaoK y oonbiuo- 
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n> ociiofiaiiMR KOiiyca nyai!L*c:!3 co:!aan*ei 
35-40°. 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2], 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical rani, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 



i 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reli ability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 
Fig. 3 

[see Russian original for figure] 
Fig. 4 

[see Russian original for figure] 
Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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